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REMARKS 

Claims 29-60 are pending in this application. Claims 1-28 have been cancelled 
without prejudice or disclaimer. Claims 29-60 have been newly added. 

Claims 1-28 have been cancelled for the sole reason of advancing prosecution. 
Applicants, by cancelling any claims herein, make no admission as to the validity of any 
rejection made by the Examiner against any claims. Applicants reserve the right to reassert 
the full scope of any claim cancelled herein later In prosecution and/or in a continuing 
application. 

Claims 29-60 have been newly added. Support for newly added claims 29-60 can 
be found throughout the specification and claims as originally filed. No new matter has 
been added. 

In view of the following, further and favorable consideration is respectfully 
requested. 

/. At page 3 of the Official Action, claims 1-7 and 9-26 have been rejected under 
35 use § 102(b) as being anticipated by Fuisz. 

The Examiner asserts that Fuisz teaches each element of each of claims 1 -7 and 9- 

26. 

Claims 1-7 and 9-26 have been cancelled without prejudice or disclaimer, thus 
rendereing this rejection moot as to these claims. Further, it is submitted that in view of the 
remarks herein, new claims 29-60 are novel in view of Fuisz. 

The test for anticipation is whether each and every element as set forth is found, 
either expressly or inherently described, in a single prior art reference. Verdegaal Bros. v. 
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Union Oil Co. of California, 2 USPQ2d 1051, 1053 (Fed. Cir. 1987); MPEP § 2131. The 
identical invention must be shown in as complete detail as is contained in the claim. 
Richardson v. Suzuki Motor Co., 9 USPQ2d 1913. 1920 (Fed. Cir. 1989); MPEP §2131. 
The elements must also be arranged as required by the claim. In re Bond, 15 USPQ2d 
1566 (Fed. Cir. 1990). 

Independent claim 29 is directed to "A catamenial tampon for insertion in a human 
vagina, comprising: (a) an inner core comprising an absorbent material; (b) an outer layer 
comprising a liquid permeable material; and (c) a formulation effective in reducing the pH in 
a menstruating vagina or in a tampon inserted therein to below pH 5.5, the formulation 
comprising 30-100 wt% of glycolide; optionally, 15-97 wt% of a solid organic acid; and 
optionally, 5-30 wt% of a wetting agent, based on the total weight of the formulation." 
Claims 29-49 each depend, directly or indirectly, from independent claim 29. 

Independent claim 50 is directed to "A catamenial tampon for insertion in a human 
vagina, comprising: (a) an inner core comprising an absorbent material; (b) an outer layer 
comprising a liquid penneable material; and (c) a formulation effective in reducing the pH in 
a menstruating vagina or in the catamenial tampon inserted therein to below pH 5.5 within 
one hour or less from the time of insertion, comprising 30-100% by weight of glycolide; 
optionally, 97-15% by weight of a solid organic acid; and optionally, 5-30% of a wetting 
agent." Claims 51-52 each depend directly from independent claim 50. 

Independent claim 53 is directed to "A catamenial tampon for insertion in a human 
vagina, comprising: (a) an inner core comprising an absorbent material; (b) an outer layer 
comprising a liquid permeable material; (c) a polymeric support provided between the 
inner core and the outer layer; and (d) a formulation deposited on the polymeric support, 
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the formulation effective in reducing the pH In a nfienstruating vagina or In the catamenial 
tampon inserted therein to below pH 5.5, comprising 30-100% by weight of glycollde, 
optionally, 97-15% by weight of a solid organic acid, and optionally, 5-30% of a wetting 
agent. Claims 54-60 each depend, directly or indirectly, from Independent claim 53. 

All of newly added claims 29-60 require a catamenial tampon comprising, in part, an 
inner core, an outer layer and a fomiulation. Fuisz does not teach or suggest a catamenial 
tampon comprising an inner core, an outer layer and a fomnulation. Accordingly, Fuisz 
does not teach each and every element of each of newly added claims 29-60. Thus, 
Applicants assert that newly added claims 29-60 are novel In view of Fuisz. 

Further, the Examiner refers to specific polymers disclosed in Fuisz and marketed 
under the Medisorb and Blodel trademari<s. These polymers are disclosed in Fuisz (column 
7, lines 5-17) as a "lactlde/glycolide polymer" and "include Medisorb 100 L believed to be 
1 00% glycollde" or "Medisorb 5050 DL believed to be a copolymer of 50% lactide and 50% 
glycolide". Applicants assert that this disclosure is irrelevant to the presently claimed 
subject matter. 

Fuisz is referring to polymers, not monomers (see col. 6, line 22 to col. 7, line 17). 
Glycollde and lactide are monomers, nof polymers. The structural, chemical and physical 
properties of monomers and polymers differ, sometimes radically. For example, the 
monomer styrene is toxic, while the polymer polystyrene Is not toxic. In the present case, 
glycolide and lactide are cyclic dimers of glycolic acid and lactide acid, respectively (see 
the present specification at page 2, lines 31-33). However, upon undergoing 
polymerization, the ring Is cleaved at the alkyl-oxygen bond yielding a //near polycarbonate 
(see New Methods for Polymer Synthesis [ed. W.J. Mijs], (1992), pages 50-51 (Attachment 
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A) ; Principles of Polymerization [ed. George Odian], (2004), pages 585-586(Attacliment 

B) ). Fuisz discloses Medisorb which is a co-polymer containing lactoyi and glycoyi units 
{see the enclosed Fact Sheet published by the owner of the rights to Medisorb(Attachment 

C) ). 

In addition, the delivery time of drugs incorporated in the Medisorb matrix (see 
enclosed abstract of Ramstack, et al (Attachment D)) is measured in days or weeks, while 
in the present case, delivery is constant and complete within hours - thus the high 
molecular weight PLGA or Medisorb Is not suitable for use in tlie tampon presently 
claimed since it degrades too slowly. Thus, a disclosure of the polymer (Medisorb) does 
not anticipate nor render obvious the use of the monomer (glycolide). The Examiner is 
respectfully request to expressly address the foregoing arguments and citations if this 
rejection is to be maintained. 

In view of the foregoing. It is submitted that Fuisz does not teach each and every 
element of present claims 29-60 as required for anticipation under 35 USC § 1 02. Thus, it 
is submitted that claims 29-60 are novel in view of Fuisz. 

//. At page 4 of the Official Action, claims 1-26 have been rejected under 35 USC 
§ 102(e) as being anticipated by Meyers. 

The Examiner asserts that Meyers teaches each element of each of claims 1-26. 

Claims 1-26 have been cancelled without prejudice or disclaimer, thus rendereing 
this rejection moot as to these claims. Further, it is submitted that in view of the remarks 
herein, new claims 29-60 are novel in view of Meyers. 

The test for anticipation is whether each and every element as set forth is found, 



Attorney Docket No. 26041 
Serial No. 10/791.279 
Page 12 of 21 

either expressly or Inherently described, in a single prior art reference. Verdegaal Bms. v. 
Union Oil Co. of California, 2 USPQ2d 1051. 1053 (Fed. Cir. 1987); MPEP § 2131. The 
identical Invention must be shown in as complete detail as is contained in the claim. 
Richardson v. Suzuki Motor Co.. 9 USPQ2d 1913, 1920 (Fed. Cir. 1989); MPEP §2131. 
The elements must also be arranged as required by the claim. In re Bond, 15 USPQ2d 
1566 (Fed. Cir. 1990). 

Independent claim 29 is directed to "A catamenial tampon for insertion in a human 
vagina, comprising: (a) an inner core comprising an absorbent material; (b) an outer layer 
comprising a liquid permeable material; and (c) a fomnulation effective in reducing the pH in 
a menstruating vagina or in a tampon inserted therein to below pH 5.5. the formulation 
comprising 30-100 wt% of glycolide; optionally. 15-97 wt% of a solid organic acid; and 
optionally. 5-30 wt% of a wetting agent, based on the total weight of the formulation." 
Claims 29-49 each depend, directly or indirectly, from independent claim 29. 

Independent claim 50 is directed to "A catamenial tampon for insertion in a human 
vagina, comprising: (a) an inner core comprising an absorbent material; (b) an outer layer 
comprising a liquid permeable material; and (c) a formulation effective in reducing the pH in 
a menstruating vagina or in the catamenial tampon inserted therein to below pH 5.5 within 
one hour or less from the time of insertion, comprising 30-100% by weight of glycolide; 
optionally, 97-15% by weight of a solid organic acid; and optionally, 5-30% of a wetting 
agent." Claims 51-52 each depend directly from independent claim 50. 

Independent claim 53 is directed to "A catamenial tampon for insertion in a human 
vagina, comprising: (a) an inner core comprising an absorisent material; (b) an outer layer 
comprising a liquid permeable material; (c) a polymeric support provided between the 
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inner core and the outer layer; and (d) a formulation deposited on the polymeric support, 
the formulation effective in reducing the pH in a menstruating vagina or in the catamenial 
tampon inserted therein to below pH 5.5, comprising 30-100% by weight of glycolide, 
optionally, 97-15% by weight of a solid organic acid, and optionally, 5-30% of a wetting 
agent. Claims 54-60 each depend, directly or indirectly, from independent claim 53. 

All of newly added claims 29-60 require a catamenial tampon comprising, in part, an 
inner core, an outer layer and a formulation. Meyers does not teach or suggest a 
catamenial tampon comprising an inner core, an outer layer and a formulation. 
Accordingly, Meyers does not teach each and every element of each of newly added 
claims 29-60. Thus, Applicants assert that newly added claims 29-60 are novel in view of 
Meyers. 

The Examiner points out that Myers discloses tampons comprising a film (paragraph 
[01 22]). However, the film of Myers uses polymers of glycolide. while the presently claimed 
subject matter is directed uses the glycolide monomer. Furthermore, the tampon of Myers 
does not have the structure of the tampon of the present claims (an inner core comprising 
an absorbent material, and an outer layer comprising a liquid permeable material). Finally, 
the tampon of Myers uses a pH modulated film, i.e. a film whose properties are modulated 
by pH (see the end of paragraph [0122]), while the formulation of the tampon of the 
present claims modulates or reduces the pH in the vagina or tampon. Thus, Myers does 
not anticipate new claims 29-60. Accordingly, it is submitted that new claims 29-60 are 
novel In view of Meyers. 

Myers discloses dissolvable films produced through a selection of a pH modulated 
polymer system (paragraph [0013]). Examples of film-forming polymers which may be used 
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in Meyers include polymers marketed under the Medisorb and Biodel trademarks [0102]. 
Please see the discussion above regarding the same polymers disclosed in the Fuisz 
reference. 

Applicants assert that this disclosure regarding Medisorb and Biodel is Irrelevantto 
the presently claimed subject matter. 

Meyers is referring to polymers, not monomers. Glycolide and lactide are 
monomers, not polymers. The structural, chemical and physical properties of monomers 
and polymers differ, sometimes radically. For example, the monomer styrene is toxic, while 
the polymer polystyrene is not toxic. In the present case, glycolide and lactide are cyclic 
dimers of glycolic acid and lactide acid, respectively (see the present specification at page 
2, lines 31-33). However, upon undergoing polymerization, the ring is cleaved at the alkyl- 
oxygen bond yielding a linear polycarbonate (see New Methods for Polymer Synthesis [ed. 
W.J. Mijs], (1992), pages 50-51 ; Principles of Polymerization [ed. George Odian], (2004), 
pages 585-586). Meyers discloses Medisorb which is a co-polymer containing lactoyi and 
glycoyi units (see the enclosed Fact Sheet published by the owner of the rights to 
Medisorb). 

In addition, the delivery time of drugs incorporated in the Medisorb matrix (see 
enclosed abstract of Ramstack, et al) is measured in days or weeks, while in the present 
case, delivery is constant and complete within hours - thus the high molecular weight 
PLGA or Medisorb is not suitable for use in the tampon presently claimed since it 
degrades too slowly. Thus, a disclosure of the polymer (Medisorb) does not anticipate nor 
render obvious the use of the monomer (glycolide). The Examiner is respectfully request 
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to expressly address the foregoing arguments and citations if this rejection is to be 
maintained. 

In view of the foregoing, it is submitted that new claims 29-60 are novel in view of 
Meyers. 

///. At page 6 of the Official Action, claims 1-26 have been rejected under 35 USC 
§ 103(a) as being unpatentable over Kluger et aL In view of Myers. 

The Examiner asserts that ". . .it would have been prima facie obvious to a person of 
ordinary skill in the art, at the time the claimed invention was made, to modify Kluger et al. 
formulation by further replacing lactide by glycolide. Meyers discloses that lactide can be 
replaced by glycolide and vice versa." 

Claims 1-26 have been cancelled without prejudice or disclaimer, thus rendereing 
this rejection moot as to these claims. Further, it is submitted that in view of the remarks 
herein, new claims 29-60 are patentable over Kluger et al. in view of Myers. 

To establish a prima facie case of obviousness, the PTO must satisfy three 
requirements. First, as the U.S. Supreme Court held in KSR International Co. v. Teleflex 
Inc. eta!., 550 U. S. 398 (2007), "a court must ask whether the improvement is more than 
the predictable use of prior art elements according to their established functions. ...it [may] 
be necessary for a court to look to interrelated teachings of multiple patents; the effects of 
demands known to the design community or present in the marketplace; and the 
background knowledge possessed by a person having ordinary skill in the art, all in order to 
determine whether there was an apparent reason to combine the known elements in the 
fashion claimed by the patent at issue. ...it can be important to identify a reason that would 
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have prompted a person of ordinary skill in the relevant field to combine the elements in 
the way the claimed new invention does... because inventions in most, if not all, instances 
rely upon building blocks long since uncovered, and claimed discoveries almost of 
necessity will be combinations of what, in some sense, is already known." {KSR, 550 U.S. 
at 417). Second, the proposed modification of the prior art must have had a reasonable 
expectation of success, determined from the vantage point of the skilled artisan at the time 
the invention was made. Amgen Inc. v. ChugaiPharm. Co., 18 USPQ2d 1016, 1023 (Fed. 
Cir. 1991 ). Lastly, the prior art references must teach or suggest all the limitations of the 
claims. In re Wilson, 165 USPQ 494, 496 (C.C.P.A. 1970). 

It is submitted that a proper case of prima facie obviousness has not been 
established because, whether taken alone or together, none of the cited references teach 
or suggest all the limitations of the claims as required by In re Wilson. 

Independent claim 29 is directed to "A catamenial tampon for insertion in a human 
vagina, comprising: (a) an inner core comprising an absortjent material; (b) an outer layer 
comprising a liquid permeable material; and (c) a formulation effective in reducing the pH in 
a menstruating vagina or in a tampon inserted therein to below pH 5.5, the formulation 
comprising 30-100 wt% of glycolide; optionally, 15-97 wt% of a solid organic acid; and 
optionally, 5-30 wt% of a wetting agent, based on the total weight of the formulation." 
Claims 29-49 each depend, directly or indirectly, from independent claim 29. 

Independent claim 50 is directed to "A catamenial tampon for insertion in a human 
vagina, comprising: (a) an inner core comprising an absorbent material; (b) an outer layer 
comprising a liquid pemieable material; and (c) a fonnulation effective in reducing the pH in 
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a menstruating vagina or in the catamenial tampon inserted therein to below pH 5.5 within 
one hour or less from the time of insertion, comprising 30-100% by weight of glycolide; 
optionally, 97-15% by weight of a solid organic acid; and optionally, 5-30% of a wetting 
agent." Claims 51-52 each depend directly from independent claim 50. 

Independent claim 53 is directed to "A catamenial tampon for insertion in a human 
vagina, comprising: (a) an inner core comprising an absorbent material; (b) an outer layer 
comprising a liquid permeable material; (c) a polymeric support provided between the 
inner core and the outer layer; and (d) a fomnulation deposited on the polymeric support, 
the formulation effective in reducing the pH in a menstruating vagina or in the catamenial 
tampon inserted therein to below pH 5.5, comprising 30-100% by weight of glycolide, 
optionally, 97-15% by weight of a solid organic acid, and optionally, 5-30% of a wetting 
agent. Claims 54-60 each depend, directly or indirectly, from Independent claim 53. 

The combination of Kluger and Myers does not render the presently claimed subject 
matter obvious since neither Kluger nor Myers teaches the use of the monomer glycolide. 
Please see the above arguments, regarding polymers versus monomers, incorporated 
herein by reference in their entirety. The Examiner further states that "Myers discloses that 
lactide can be replaced by glycolide and vice versa" (page 10). Applicants strongly traverse 
this statement. The Examiner has not shown how Myers discloses this. Please see the 
arguments filed in our previous response of June 2, 2009, particulariy pages 14-17, 
incorporated herein by reference in their entirety. The Examiner has not at all addressed 
the arguments of June 2, 2009. 

In view of the foregoing, it is submitted that nothing in Kluger and Meyers, taken 
alone or together, renders claims 29-60 obvious within the meaning of 35 USC § 103. 
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Thus, it is submitted that claims 29-60 are patentable over the combination of Kluger and 
Meyers. 

Applicants again emphasize that the present subject matter is directed to a 
formulation comprising glycolide, and not a polymer thereof. The Examiner is again 
requested to expressly address the foregoing should this rejection be maintained. 

The Examiner is again requested to cite authority that would establish that 
glycolide and lactide are interchangeable, and that glycolide can be used in combination 
with lactide or separately in a formulation without any physiological effect to the 
composition, should this rejection be maintained. 

The data set forth in the Examples of the present specification clearly establishes 
that lactide and glycolide are not interchangeable, and that the use of glycolide exhibits 
unexpectedly superior results over the use of lactide. 

Applicants again assert that glycolide and lactide are not interchangeable. 
Rather, they are different cyclic esters having different chemical properties. 

Glycolide is a completely different molecule than lactide. Glycolide has a different 
molecular structure and different properties than lactide. Glycolide is a cyclic dimer of two 
glycolic acid molecules, while lactide is a cyclic dimer of two lactic acid molecules. The main 
difference between lactide and glycolide, is that glycolide is hydrophilic and lactide is 
hydrophobic. This is due to the absence, in glycolide, of the two pendant methyl groups 
which are present in lactide. Thus, glycolide undergoes hydrolysis (and converts into two 
glycolic acid molecules) much more efficiently and quickly than lactide, for example, during 
tampon usage. This well-know difference in properties of lactide and glycolide is used to 
tailor the degradation kinetics of many known artificial implants and medical devices, the 
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most familiar of which are the degradable sutures. Such sutures can be made of copolymers 
synthesized from lactide (hydrophobic) and glycolide (hydrophilic), the ratio between the two 
components in the polymer dictates the degradation rate of the polymer, which should be 
approximately at the rate of tissue healing. In view of the foregoing, it is clear that glycolide 
and lactide have significantly different properties and are thus, not interchangeable. 

Glycolide is a cyclic dimer of glycolic acid. See the Dictionary of Organic 
Compounds, 1,4-dioxane-2,5-dione; Names, Synonyms, and Stmctures of Organic 
Compounds, page 488; and SciFinder Scholar, 1 ,4-dioxane-2,5-dione. A copy of each of 
which was submitted with the Amendment and Response filed on March 20, 2008. See also 
www.sigma-aldrich.Gom "glycolide" (printout submitted with the Amendment and Response 
filed on March 20, 2008) and www.bio-invigorcom "GLY-S-001-1" (printout submitted with 
the Amendment and Response filed on March 20, 2008). Further, U.S. Patent Nos. 
3,457,280 and 3,435,008 (submitted with the Amendment and Response filed on March 20, 
2008) both describe that two molecules of glycolic acid "may condense with the elimination of 
two molecules of water to produce glycolide, a six-membered ring of the formula C4H4O4. . .." 
U.S. Patent No. 5,374,743 describes at col. 1 , lines 9-1 1 , "The monomer used is lactide or 
glycolide which are cyclic dimmers of lactic acid or glycolic acid and which are prepared from 
lactic acid or glycolic acid." See also U.S. Patent Nos. 6,891 ,048 and 7.235.673 submitted 
with the Amendment and Response filed on March 20. 2008. 

In addition, lactide is a cyclic dimer of lactic acid. See 
http://en.wikipedia.Qrg/wiki/Lactide . 

These differences in properties between lactide and glycolide result in surprising 
advantages using glycolide rather than lactide to reduce pH, as supported by the results 



Attorney Docket No. 26041 
Serial No. 10/791,279 
Page 20 of 21 

described in the Examples set forth in the present specification. 

Thus, the specification provides ample proof of the superiority of glycolide over 
lactide, and further evidences that glycolide andlactide are NOT Interchangeable. This 
feature is not taught or suggested by any of the cited references, taken alone or in 
combination. Again, should this rejection be maintained, the Examiner is requested to 
expressly address this argument as well as the data set forth in the Examples of the 
present specification. 

Kluger et al. do not teach or suggest glycolide at all, let alone the advantages of 
using glycolide over lactide. In fact, the term "glycolide" does not appear at all in Kluger 
etal. 

One of ordinary skill in the art would have no reason to use glycolide for the solid 
organic acid polymer based on the disclosure of Kluger et al. Kluger et al. do not teach or 
suggest a "formulation effective In reducing the pH In a menstruating vagina or In a 
tampon Inserted therein to below pH 5.5" either comprising or consisting of glycolide. 
Therefore, whether alone or in combination, none of the cited references teach or suggest 
the presently claimed subject matter. 
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CONCLUSION 



Applicants assert that the claims are in condition for immediate allowance and early 
notice to that effect is eamestly solicited. Should the Examiner deem that any further action 
by Applicants' undersigned representative is desirable and/or necessary, the Examiner is 
invited to telephone the undersigned at the number set forth below. 

In the event this paper is not timely filed, Applicants petition for an appropriate 
extension of time. Please charge any fee deficiency or credit any overpayment to Deposit 
Account No. 14-0112. 



Date: October 23, 2009 
THE MATH LAW GROUP 
112 South West Street 
Alexandria, Virginia 22314 
Tel: (703)548-6284 
Fax: (703)683-8396 



Respectfully submitted, 



THE MATH LAW GROUP 




Susanne M. Hopkins 
Registration No. 33,247 
Customer No. 20259 
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MEDISORB® MICROSPHERES 
TECHNOLOGY 



What is Medisorb®? 



How does the Medisorb 
technology work? 



Medisorb is Alkermes' proprietary technology that enables novel 
formulations of pharmaceuticals by providing controlled, extended release 
of medication over time. 

In this technology, medication is encapsulated in microspheres made of a 
medical-grade polymer called polylactide co-glycolide (PLG). Each 
microsphere is about one-tenth of a m illlmeter in size, roughly equivalent to 
the diameter of a human hair. 



PLG is a common, biodegradable polymer with a history of safe human use 
in sutures, bone plates and extended-release pharmaceuticals. 

Over time, the PLG polymer breaks down into lactic acid and glycolic acid, 
which are completely metabolized by the body and eliminated as carbon 
dioxide and water, thereby releasing the medication. 

What happens when you Upon injection, the microspheres (A) begin to absorb water almost 

inject into the body a long- immediately, leading to a swelling of the microspheres (B). This process 

acting medication using begins a phase in which a small amount of medication at or near. the 

IVIedisorb technology? surface of the microspheres is released. 

Over time water slowly breaks down the polymer structure allowing 
medication to release, resulting in a sustained supply of m edication (C). 
The polymer matrix eventually breaks down and is eliminated from the 
body as carbon dioxide and water (D). 




Drug particle 
Polymer matrix 
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How does Alkermes use Alkermes' proprietary, injectable extended- release technology enables us 
this injectable extended- to develop treatments that sustain effective levels of medication in the body 
reiease technology? over a prolonged time period. We have two commercial products based on 

this technology, RISPERDAL® CONST A® and VIVITROL® and we are 
applying aspects of the technology to some of our development 
candidates, Including exenatide once weekly. 

Alkermes' extended- release technology is distinguished by: 

• Clinically-proven extended-release of medication from 
microspheres in humans 

• Demonstrated safety and tolerability in human clinical trials 

• Potential to improve patient adherence to therapy, especially where 
extended- release dosage administration is an important factor for 
the selection of a medication for treatment 

• Broad applicability to small molecules, peptides and proteins 

• Demonstrated manufacturing capability at laboratory scale, pilot 
scale and commercial manufacturing scale, in compliance with 
cGMPs 

• Ability to achieve a customized extended- release profile lasting 
from days to months 
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Risperdal CONSTA^*^: Prolonged-Release Injectable Delivery of Risperidone using 
Medisorb® Microsphere Technology 

J. M. Ramstack', G. P. Granciolfi\ E. Mannaert^ P. D'Hoore\ R. A. Lasser^ 

^Development, Alkermes, Inc., ^Pharmacokinetics, ^Full Development Teams, Johnson & Johnson Pharmaceutical Research 
and Development, ^Medical Affairs, Janssen Pharmaceutica, Inc. 

Purpose. Long-acting antipsychotic drug delivery options are limited to painful oil-based intramuscular injections of typical 
antipsychotics. The purpose of this work was to develop a prolonged-release injectable form of risperidone, an atypical 
antipsychotic, for delivery with an aqueous vehicle. We report on the encapsulation of risperidone into polymeric 
microspheres using poly (d,l-lactide-co-glycolide), a common, biodegradable medical copolymer. 

Methods, Risperidone microspheres are manufactured using a water-based solvent extraction process. Microspheres (sterile 
dry powder) are suspended in an aqueous diluent for administration. In vitro performance was characterized by drug release, 
polymer molecular weight, and visual assessment. In vivo data were collected from human subjects over a 13-week period. 
Results. Microspheres contain ~38% risperidone loading, representing 95% encapsulation efficiency, with a homogeneous 
distribution of drug and a consistent particle size (25-150 ^im). During the initial phase of in vitro drug release, controlled 
primarily by diffusion, a slight amount of drug (<3.5%) at the surface of the microspheres is released within 24-hours, 
followed by a latent period of ~3 weeks. The major portion of drug release, controlled primarily by copolymer erosion, 
occurs during weeks 4-6. Polymer molecular weight decreases from --90 to ^-20 kD during the latent period, after which the 
rate of decay decreases with approximately <10 kD remaining after six weeks. The in vivo release profile confirms the in 
vitro profile including a very small initial release (<1%), followed by a latent period. Plasma levels increase to a Cmax at day 
32, then decrease to near zero levels after day 60. The main phase of systemic drug exposure occurs between weeks 4-6, 
consistent with the in vitro release pattern. Conclusion. Risperidone microspheres are the first application of a long-acting 
injectable atypical antipsychotic. The formulation shows both in vitro and in vivo prolonged and predictable release of 
risperidone, compatible with a 2-week injection interval, and is associated with minimal pain. 



